A control mechanism has been proposed by Coleman et al. (1975) to account for the characteristics of formation of those extracellular proteins and toxins which are produced by bacteria in large amounts and which achieve their maximum rate of synthesis after the end of exponential growth. This regulatory mechanism was developed from studies carried out on a bacillus species and is based on the idea of competition, at the transcriptional level, between the cellular biosynthetic and extracellular protein-forming systems. Work on Staphylococcus ailreus is now in progress directed towards establishing whether, in fact, the model is more widely applicable.
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A study of the progress of total extracellular protein secretion by the high-a-toxinproducing Staph. aureus (Wood 46) strain, grown aerobically, at 37"C, in a 3 % (w/v) tryptone/soya broth medium supplemented with vitamins, has been made (Abbas-Ali & Coleman, 1977). Exoprotein was secreted at a high rate by intact bacteria during exponential growth (to 9h). The differential rate of its synthesis increased by a factor of 4 during the post-exponential phase, such that after 18h exoprotein accounted for 33 % of the total protein in the culture. It followed that, like the bacillus species, a very considerable proportion of the bacterial protein-synthetic machinery was concerned with exoprotein formation, such that competition for precursors, at some level, as suggested by Coleman et al. (1975) , was a distinct possibility. The possibility of competition occurring has been examined further by studying the effect of nutritional shifts on exoprotein secretion. Thus the changes in distribution patterns of cellular and extracellular protein synthesis, on transferring high-exoproteinsecreting post-exponential-phase cells to new medium and low-exoprotein-secreting exponential-phase cells to post-exponential medium, have been determined.
Bacteria from 15 h post-exponential-phase cultures were harvested by centrifuging and resuspended in fresh culture medium, such that the bacterial density of the new suspension was unchanged. The ability to incorporate ~-['~C]leucine into cell protein (CP) and extracellular protein (EP) over short-time-periods (15 min), at different times after resuspension, relative to a control culture which was not resuspended, was examined as described by Brown &Coleman (1975) . Over a 15 min period incorporation of the radioactive amino acid was linear in every case. Consequently, the ratio of the radioactivity incorporated into exoprotein and cell protein, EC/CP, gives a measure not only of the relative amounts of the two proteins formed over 15min but also their relative rates of synthesis.
The results are expressed in Fig. 1 , where it can be seen that there was little change in the EP/CP ratio for a post-exponential-phase culture measured over a 2 h period, extracellular protein synthesis accounting for 30-40 % of the total protein formed during this time. However, on resuspending the bacteria in fresh culture medium there was a dramatic decrease in the EP/CP ratio as the growth of the bacteria resumed, consistent with growth being accompanied by a high rate of cellular protein synthesis and a corresponding decrease in exoprotein formation. As the medium became depleted, so growth was decreased and more exoprotein was formed until the EP/CP ratio was restored to the control value.
An exponential-phase culture (7 h) was then taken and the bacteria were harvested by centrifuging. These exponential-phase bacterial cells were then resuspended in postexponential-phase (1 5 h) culture medium to twice their exponential-phase density, which was equal to the 15h post-exponential-phase cell density. leucine incorporation into cellular and extracellular protein were then determined over a 15min period (Brown & Coleman, 1975) . These rates were compared with the corresponding rates of incorporation determined with '15h' bacteria in 15 h culture medium and '7h' cells in 7 h medium. The results in Table 1 show that the EP/CP ratio for '7h' cells resuspended to the '1 5 h' cell density in 15 h medium changed from the exponential-phase value of 0.23 to a close approximation of the post-exponential value of 1 .O. Thus the bacteria rapidly assumed the post-exponential characteristics, which Vol. 5 might be expected to accompany the fourfold increase in differential rate of exoprotein formation observed by Abbas-Ali & Coleman (1977) . The data presented show that exoprotein formation by Staph. aureus has characteristics consistent with the 'competition' model proposed by Coleman et al. (1975) and support the contention that it may be generally applicable to those organisms that secrete exoprotein maximally after the end of exponential growth. Bile acid transport is a quantitatively important aspect of hepatic anion transport that is poorly understood. We have described the presence of binding sites for bile acids (cholic acid, glycocholic acid, chenodeoxycholic acid and lithocholic acid) in rat liver lOOOOOg supernatants (Strange et al., 1976 (Strange et al., , 1977 . The large values both for the dissociation constants of binding (approx. 1 0 -6~) and the concentration of binding sites (approx. 10-6mol/g of supernatant protein) suggested that these binding components might be involved in transporting bile acids across the hepatocyte. We now describe (a) the purification of lithocholic acid-binding components and (b) examination of partially purified preparations for glutathione S-transferase activity similar to that of the non-specilic anion-binding protein ligandin (Habig et al., 1974) .
Abbas
The purification procedures used are shown in Table 1 . Each of the partially purified preparations was examined for lithocholic acid-binding activity by eluting a mixture of the preparation and [14C]lithocholic acid from a Sephadex G-75 column. Radioactive lithocholic acid was eluted with proteins of mol.wt. 40000, and the lithocholic acidbinding activity was expressed as the ratio between the maximum amount of [14C]lithocholic acid (d.p.s./ml) bound to protein and the protein concentration (mg/ml) of that fraction. The partially purified preparations were tested for glutathione S-transferase activity by measuring the conjugation of l-chloro-2,4-dinitrobenzene with glutathione at 340nm (Habig et al., 1974) .
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